This study was undertaken to investigate the effects of prenatal and postnatal exposure to high fat diet on the brain. Female rats were divided into high fat diet (HFD) and control diet (CD) groups 4 weeks prior to breeding and throughout gestation and lactation. After weaning, male progeny were placed on a chow diet until 8 weeks old, and then segregated into HFD or CD groups. At 20 weeks old, rats were evaluated in the Morris water maze, and markers of oxidative stress and inflammation were documented in the brain. In comparison to rats fed CD, cognitive decline in HFD progeny from HFD dams manifested as a decline in retention, but not acquisition, in the water maze. HFD was also associated with significant increases in 3-nitrotyrosine, inducible nitric oxide synthase, IL-6, and glial markers Iba-1 and GFAP, with the largest increases frequently observed in HFD animals born to HFD dams. Thus, these data collectively suggest that HFD increases oxidative and inflammatory signaling in the brain, and further indicate that maternal HFD consumption might sensitize offspring to the detrimental effects of HFD.
Introduction
Obesity is clinically identified based on measurements of body mass index (Mei et al., 2002) , but can be generally defined as the physiological condition in which excess body fat has accumulated to an extent that detrimentally affects overall health. This working definition is based on the dramatically enhanced risk for a myriad of diseases associated with obesity, including type 2 diabetes, cardiovascular disease, gastrointestinal and respiratory difficulties, and many types of cancer (reviewed in Haslam and James, 2005) . Emerging data also show that obesity in human populations is associated with cognitive decline and enhanced vulnerability to brain injury, while experimental studies in animal models confirm a profile of heightened brain vulnerability and decreased cognitive function. For example, studies have reported deficits in learning, memory, and executive function in obese as compared to non-obese patients (Elias et al., 2003 (Elias et al., , 2005 Waldstein and Katzel, 2006) . Other studies of young and middle-aged adults have confirmed an association of obesity with declines in executive function (Gunstad et al., 2007) . Likewise, animal studies indicate that experimental obesity is associated with cognitive decline and specific decreases in dendritic spine density (Stranahan et al., 2008) and in the expression of synaptic marker proteins such as synapsin and GAP-43 (Molteni et al., 2002; Wu et al., 2004) . Although the physiologic mechanisms whereby obesity adversely affects the brain are poorly understood, both experimental and human studies have shown that obesity is associated with increased oxidative stress (Mattson et al., 2003; Zhang et al., 2005; Souza et al., 2007) , which is strongly implicated in cognitive decline caused by brain injury (Ansari et al., 2008a,b) or neurodegenerative disease (Joseph et al., 1998; Kamat et al., 2008; Sayre et al., 2008) .
While it is generally accepted that obesity is associated with adverse health outcomes, studies have also shown that maternal obesity is specifically associated with a variety of pregnancy complications, including labor and delivery difficulties, fetal and neonatal death, maternal hypertension, preeclampsia, and gestational diabetes (Lu et al., 2001; Bhattacharya et al., 2007; Thompson et al., 2008) . Furthermore, it is possible that maternal obesity might precipitate adverse outcomes that persist through adulthood in offspring. Indeed, evidence suggests that epigenetic events initiated during the prenatal period can result in persistent adaptations in structure, physiology and metabolism that predispose offspring towards disease and impaired physiology (Barker, 1995; Lucas, 1998) . For example, animal studies have shown that maternal overnutrition and/or neonatal overfeeding predispose offspring to obesity (Levin and Govek, 1998; Plagemann et al., 1999; Shankar et al., 2008) . Specifically related to neurological function, prenatal exposure 
